Transient ischemic attack (TIA) has gained increasing attention over the last 2 decades with the realization that the condition is common, portends potentially serious consequences, and, when identified early, can be evaluated and treated to modify future risk. In this review, we examine the issues of whether all TIA patients need admission and whether such patients should receive short-term dual antiplatelet therapy. Not all patients require admission if evaluation and treatment are done promptly. There may be a role for dual antiplatelet therapy, but the results of further clinical trials will help provide better clarity on which patients are the best candidates for this treatment.
Introduction
Transient ischemic attack (TIA) has gained increasing attention over the last 2 decades with the realization that the condition is common, portends potentially serious consequences, and, when identified early, can be evaluated and treated to modify future risk. Approximately 1 of every 8 strokes is heralded by a TIA. 1 In this review, we examine 2 common questions about TIAs: (1) Should all such patients be admitted to the hospital? and (2) Should all these patients receive shortterm dual antiplatelet therapy?
Should TIA patients be Admitted?
The estimated incidence of TIA in the United States is 200 000 to 500 000 individuals per year, depending on the definitions used. 2 Given the volume of events, physicians and hospitals are often faced with the decision of admitting patients to the hospital or performing the evaluation and treatment in an observation or outpatient setting. The theoretical advantage of the former strategy is the ability to monitor for a second event and treat with thrombolysis, while the latter approach may improve patient satisfaction and improve hospital bed flow. Both methods can achieve rapid testing and treatment, but the latter may be less costly. Recent changes to admission payment schemes (ie, the ''two-midnight rule'') have added further significance to the questions of how to best manage the patient with TIA.
Definition of TIA
In a 2009 scientific statement, the American Heart Association and the American Stroke Association defined TIAs as ''brief episodes of neurological dysfunction resulting from focal cerebral ischemia not associated with permanent cerebral infarction.'' 2 (pp. 2276-2277). Historical definitions have relied on clinical findings and their resolution for diagnosis. In 1958, the National Institutes of Health Committee on the Classification of Cerebrovascular Disease proposed the limitation of symptom duration as less than 24 hours, 3, 4 which was also suggested in a publication that same year by Fisher. However, with modern imaging techniques such as magnetic resonance imaging (MRI), as many as 30% to 50% of individuals with complete resolution of symptoms are found to have changes on diffusion-weighted MRI. In 2002, the concept of a tissue-based definition of TIA was introduced, which incorporated imaging into the definition, and reduced the time duration of TIA as defined in the 1950s. 2, 5 Currently, the diagnosis of TIA and stroke is heavily dependent upon imaging findings, which may supersede the practitioner's clinical impression. 6 The notion of the ''acute ischemic cerebrovascular syndrome'' has also been proposed, intended as a more scientific approach to nomenclature, but has not yet gained wide acceptance. 5 Risk of Stroke After TIA Due to a better understanding of the consequences of TIAs, there is a greater emphasis on early diagnosis and intervention. In a period prior to rapid diagnosis and intervention, Johnston et al evaluated a cohort of 1707 patients with TIA for risk of stroke within 90 days as well as recurrent TIA, cardiovascular events, and death. Of those patients, 10.5% had a stroke, approximately half of whom presented within 2 days of the initial TIA. Additionally, 12.7% had recurrent TIAs, 2.6% had cardiovascular events, and 2.6% died. There were 5 factors that were found to be independently associated with stroke including age 60, diabetes mellitus, TIA symptoms longer than 10 minutes, weakness, and speech disturbance. 7 The ABCD2 score was later developed to stratify risk of stroke after TIA using easily available data, and it has been adopted by many centers as a clinical tool. The score is calculated by assigning 1 point for age older than 60, 1 point for blood pressure 140/90, 2 points for clinical features of weakness, 1 point for speech impairment, up to 2 points for duration of TIA (1 point for 10-59 minutes and 2 points for >60 minutes), and 1 point for presence of diabetes. The ABCD2 score is more accurate compared to earlier clinical scoring systems including the ABCD and California scores. In the ABCD2 score, all components are independent risk factors for stroke at 2, 7, and 90 days. 8 While stroke can occur at any ABCD2 score, Johnston and colleagues defined groups that correlated with low, moderate, and high risk of stroke at 2, 7, and 90 days. The low-risk group included patients with ABCD2 scores of 0 to 4, with a stroke risk of 1%, 1.2%, and 9.8% at 2, 7, and 90 days, respectively. The moderate-risk group included patients who scored 4 to 5 on ABCD2 for whom the stroke risk was 4.1%, 5.9%, and 9.8% at 2, 7, and 90 days, respectively. The high-risk group included ABCD2 scores of 5 or greater which conferred a stroke risk of 8.1%, 11.7%, and 17.8% at 2, 7, and 90 days, respectively.
The ABCD2 score does not take into account imaging that has become a routine component of evaluating patients with suspected TIA. In 2003, Douglas et al found that patients with a head computed tomography showing evidence of infarction had an increased short-term risk of stroke. 9 Merwick et al further explored imaging as an independent risk factor for stroke with the proposal of 2 additional scores that accounted for both multiple TIAs and neuroimaging. 10 Specifically, the age, blood pressure, clinical features, duration, diabetes, and dual TIA (Dual TIA defined as 2 TIA symptoms within 7 days) (ABCD3) score uses the same point assignments designated in the ABCD2 score, but adds 2 points for ''dual TIA'' or earlier TIA within 7 days. The ABCD3-I score used the same scale as ABCD3 but also accounted for abnormal findings on imaging including carotid stenosis of at least 50% (2 points) and/or restricted diffusion on Diffusion weighted (MRI) image sequence (2 points). Kiyohara and colleagues confirmed the conclusions by Merwick et al and showed that both the ABCD3 and the ABCD3-I scores were superior to the original ABCD2 score. 11 The ABCD3-I score may also predict longterm outcome in patients with TIA, up to 3 years. While previous studies have shown that abnormal MRI is an independent predictor of recurrent stroke after TIA, this most recent study did not support this finding. 11, 12 Daubail et al sought to further identify comorbidities that could be easily assessed on initial presentation that would reflect a high risk of recurrent TIA within 48 hours of the initial event. 13 A prospective study evaluated 312 patients between 2011 and 2013 in a French hospital after a new diagnosis of TIA and found that the most common etiologies were atrial fibrillation (18.3%) and large artery atherosclerosis (10.6%). Patients with large artery disease experienced a statistically significant increase in recurrence of 12.1%, while those with atrial fibrillation had a 5.3% nonsignificant increased risk of recurrence. Average ABCD2 scores did not significantly differ between patients with and without a recurrent event. These findings support the idea of urgent evaluation of TIAs. Early vessel imaging may influence decisions about hospitalization and subsequent interventions.
Rothwell et al combined data from the European Carotid Surgery Trial and the North American Symptomatic Carotid Endarterectomy Trial and found that the benefit of carotid endarterectomy (CEA) was primarily dependent on the grade of stenosis with the best outcomes achieved if surgery is performed within 2 weeks of the initial event. 14 An important caveat is that carotid revascularization done within the first 2 days of an event may be associated with a higher procedural risk of stroke or death. 15 An analysis of the Swedish Vascular Registry found that the procedural risk of stroke was 11.5% between days 0 and 2 after stroke compared with a risk of approximately 4% from days 3 to 14. Therefore, the optimal timing for treatment of a symptomatic carotid artery may be between days 3 and 14.
Rapid Evaluation and Treatment
Urgent evaluation and management of TIA lowers the risk of subsequent stroke. 13, [16] [17] [18] In 2007, the Effect of urgent treatment of transient ischemic attack and minor stroke on early recurrent stroke study (EXPRESS) found an 80% decrease in the early risk of stroke after TIA with early evaluation and treatment. 18 The study was a before and after design. In phase 1, patients received usual care. In phase 2, patients were referred for urgent evaluation and treatment. At 90 days, the risk of recurrent stroke decreased from 10.3% in phase 1 to 2.1% in phase 2, an approximate reduction of 80%. Median assessment from symptom onset decreased from 3 days to less than 1 day and, importantly, median time from symptom onset to first prescription decreased from 20 days to 1 day. In the SOS-TIA study, 1085 TIA patients were evaluated in a 24-hour, hospitalbased clinic and provided immediate appropriate medical and surgical treatment. 19 The 90-day stroke rate was 1.24%, which was 80% less than the predicted risk of 5.96% based on the ABCD2 score, a percentage reduction which was similar to that seen in EXPRESS. Of the patients, 5 had urgent carotid revascularization and another 5% received anticoagulation for atrial fibrillation. Nearly three-fourths of all patients were sent home the same day.
Hospitalization
While most studies agree on the need for urgent evaluation in the setting of TIA, there are no clear guidelines on hospitalization. The ABCD2 score is accurate in predicting severe stroke but less accurate in predicting any subsequent stroke. 20 Further, when admission decisions are based on ABCD2 score alone, there are high-risk patients missed without vascular evaluation and cardiac monitoring, also supporting that urgent evaluation is necessary regardless of score. 21, 22 The ABCD3-I score is more accurate in predicting risk of stroke after TIA and may have predictive out to 3 years after TIA. 11 Nevertheless, these tools were not developed to determine the need for hospitalization nor have they been adequately studied for that purpose. Indeed, both the EXPRESS and the SOS-TIA studies were conducted in the context of outpatient urgent evaluations.
Cucchiara and Kasner suggest that hospitalization is the optimal management after TIA for rapid assessment to determine etiology and possible interventions to preserve cerebral perfusion including CEA, anticoagulation, and statin therapy. 23, 24 Overall, practitioners widely recognize the condition of TIA as needing urgent assessment and close monitoring as evidenced by the steady increase in admission rates since 2000. 25 However, Amarenco argues that any setting where the patients can be evaluated in an efficient manner and triaged accordingly is the best setting, in or out of hospital. 26 Several studies have demonstrated that clinics with extended patient access and specialized TIA clinics affiliated with stroke centers provide management resources that decrease overall risk of recurrent TIA or stroke. 17, 19, 27, 28 Additional data have supported that expedited outpatient assessment in the emergency department can also significantly decrease risk of recurrent events as well as need for hospitalization. 29, 30 In these latter studies, 90-day recurrence has ranged between 1.7% and 3.2% (Table 1 ). Molina and Selim agree that most patients with TIA can be effectively evaluated in a wellorganized outpatient or emergency department setting, however, suggest that there are a select group of high-risk patients such as those with occlusive vascular lesions who should be admitted for close observation and intervention. 31 Joshi and colleagues examined hospitalization compared to same-day clinic and concluded that hospitalization was only beneficial for a very small group of patients in terms of access to tissue plasminogen activator (tPA) but otherwise may not be costeffective or globally beneficial based on limited hospital resources. 32 In our practice, we evaluate most patients with TIA in a dedicated TIA unit, located in the emergency department. Figure 1 shows the algorithm that is followed for triage, evaluation, and management of these patients. Using that strategy, we only admit about 20% of all patients with TIA and have observed a 90-day risk of stroke of about 2%. Patients are primarily admitted if symptomatic internal carotid stenosis and atrial fibrillation are identified. The ABCD2 score is used only for entry into clinical trials.
Economic Considerations
Analysis of hospitalization after TIA has previously assumed benefit associated with access to tPA in the setting of recurrent symptoms. Nguyen-Huynh and Johnson proposed that hospitalization could be cost-effective for patients with a risk of stroke >5% in the first 24 hours based on the access to tPA. 33 However, many assumptions were made in this model including only admitting patients eligible for tPA. Many prior studies have shown that there is a significantly increased short-term risk of stroke after TIA, with up to 50% of eventual strokes occurring within 48 hours. 7, 33 After TIA, patients are often eligible to receive tPA. With a high risk of stroke after TIA, hospitalization may provide an opportunity for timely intervention that is superior than if the patient was discharged home. There was an overall cost benefit of US$55 044 per quality-adjusted life year (QALY). Joshi and colleagues found that hospitalization is only cost-effective in a very select group of patients at very high risk of stroke who might benefit from tPA. The cost-effectiveness of tPA assumed in this study was extrapolated from a prior study by Fagan and colleagues showing an increase in QALYs of 0.564 per patient treated with tPA. 34 The major limitations to this analysis was that a hypothetical TIA cohort was used; no actual observational information was available on how many hospitalized TIA patients progress on to stroke. 32 In an analysis of hospitalization resource use and costs, Luengo-Fernandez and colleagues found that the increased hospital costs after TIA or stroke were primarily due to the initial hospitalization, further supporting that the initial hospitalization of patients after TIA should be targeted to very high-risk patients. 35 Martinez-Martinez et al provided additional evidence that patients evaluated in TIA clinics receive efficient care at about one-fifth the cost of hospitalization. 28 In this study, there was a 77.8% decrease in hospitalization as well as a savings of US$1537.90 per patient managed in the TIA clinic instead of the hospital. Therefore, with the establishment of organized community services including TIA clinics and specialized TIA observational units, most patients can expect the same benefit in decreasing risk of stroke at a significantly decreased cost. Additionally, patients may experience a greater degree of satisfaction with not being hospitalized but this latter measure requires further study.
Should TIA Patients Get Combination Antiplatelet Therapy?
A long-standing question regarding the initial antiplatelet management of patients with TIA or minor stroke has been whether to use combination therapy versus a single agent. A theoretical advantage to dual antiplatelet therapy includes enhanced platelet inhibition during a period when a ruptured plaque may promote clot formation within a vessel. Indeed, trials of patents with acute ST-segment elevation myocardial infarction (Clopidogrel as Adjunctive Reperfusion Therapy -Thrombolysis in Myocardial Infarction 28 trial (CLARITY-TIMI 28) 36 and Clopidogrel and Metoprolol in Myocardial Infarction Trial (COMMIT) 37 ) and acute non-ST-segment elevation acute coronary syndrome (CURE 38 ) have convincingly shown benefit in patients with primary cardiac disease. A theoretical disadvantage to dual antiplatelet treatment includes an increased risk of intracranial and major bleeding. Until recently, there was little evidence to support dual antiplatelet therapy in the short term for TIA and minor stroke patients; however, the Clopidogrel in High-Risk Patients with Acute Nondisabling Cerebrovascular Events trial (CHANCE) suggested that short-term combination treatment may be appropriate for some patients. 39 Nevertheless, there continues to be an ongoing debate about whether these results are generalizable to all patients.
Dual Antiplatelet Therapy in Secondary Stroke Prevention Trials
The Management of Atherothrombosis with Clopidogrel in High-risk patients trial (MATCH) compared aspirin plus clopidogrel versus clopidogrel alone in patients with ischemic stroke or TIA in the previous 3 months. 40 Participants received aspirin 75 mg or placebo in addition to clopidogrel and were treated for 18 months. The primary end point was ischemic stroke, myocardial infarction, vascular death, or rehospitalization for ischemia. The primary outcome measure occurred in 15.7% of the monotherapy group patients and 16.7% of the dual antiplatelet therapy patients which was not statistically significant, however included strokes due to both large and small vessel diseases. Stroke occurred at an equal rate of 9% of patients in both groups. Life-threatening bleeding occurred in 2.6% of dual antiplatelet therapy group patients and 1.3% of dual antiplatelet therapy group patients, which was statistically significant. Dual antiplatelet therapy may be more likely to show benefit in the setting of large vessel strokes. Therefore, without stratifying for large or small vessel disease, positive effects among patients with largevessel disease may have been missed. Symptomatic intracranial hemorrhage was increased by 4 per 1000 treated with dual antiplatelet therapy. However, the Kaplan-Meier survival curve diverged between the two groups only after 90 days, suggesting that dual antiplatelet therapy may not significantly increase risk of bleeding when limited to 3 months. The Clopidogrel for High Atherothrombotic Risk and Ischemic Stabilization, Management, and Avoidance (CHARISMA) study compared aspirin alone versus aspirin and clopidogrel in patients with multiple atherothrombotic risk factors, coronary artery disease, cerebrovascular disease, or peripheral arterial disease at any time in the past. 41 This study randomly assigned 15 603 patients, 37% of whom had stroke or TIA, to aspirin 75 to 162 mg plus clopidogrel 75 mg daily or aspirin 75 to 162 mg daily plus placebo. The primary outcome measure was myocardial infarction, stroke, or death from cardiovascular causes. Patients were followed for a median of 28 months. The primary outcome measure occurred in 6.8% of patients treated with dual antiplatelet therapy and 7.3% of patients treated with monotherapy, which was not statistically significant. Severe bleeding occurred in 1.7% of patients treated with dual antiplatelet therapy and 1.3% of patients treated with monotherapy, which was not statistically significant. The occurrence of intracranial hemorrhage, 0.3%, was the same in both groups.
The Secondary Prevention of Small Subcortical Strokes (SPS3) trial compared the combination of aspirin 325 mg daily and clopidogrel 75 mg daily with aspirin 325 mg daily and placebo in patients with lacunar infarction in the prior 6 months. 42 Patients were treated for a mean of 3.4 years. The primary end point was any recurrent stroke, which included ischemic and hemorrhagic events. The event rates were 2.5% per year versus 2.7% per year, respectively, a result which was not statistically significant. Ischemic strokes occurred at a rate of 2.0% per year among patients taking dual antiplatelet therapy and 2.4% per year among patients taking monotherapy, also not statistically significant. Major hemorrhage was significantly increased among patients taking dual antiplatelet treatment (2.1% per year vs 1.1% per year) as was all-cause mortality (2.1% per year vs 1.4% per year). Gastrointestinal bleeding was the major driver behind the increased occurrence of major hemorrhage.
On the basis of these studies, guidelines for secondary stroke prevention advise against the long-term combination of clopidogrel and aspirin for secondary stroke prevention. 43 Multiple studies suggest conflicting evidence about the overall risk benefit of dual antiplatelet therapy for the prevention of recurrent stroke. 44 Lee and colleagues conducted a meta-analysis of 39 574 patients over 7 randomized control trials and found no difference in risk among patients taking dual antiplatelet therapy versus aspirin or clopidogrel monotherapy. There were also no significant differences in risk of hemorrhage between aspirin monotherapy and dual antiplatelets; however, this same dual antiplatelet group was more likely to have bleeding complications when compared to clopidogrel alone. 45 The discussion of dual antiplatelet therapy usually implies the combination of aspirin and clopidogrel. However, other combinations that have been tested in clinical trials for longterm stroke prevention including dipyridamole with aspirin. The European Stroke Prevention Study 2 (ESPS-2) 46 and European/Australasian Stroke Prevention in Reversible Ischemia (ESPRIT) 47 trials both compared aspirin monotherapy with the combination of aspirin and dipyridamole. In both trials, dual antiplatelet therapy was superior to aspirin alone. The ESPRIT trial randomized 1376 patients to aspirin 30 to 325 mg daily plus dipyridamole 200 mg twice daily or placebo within 6 months of a TIA or stroke. The primary outcome measure was stroke, myocardial infarction, vascular deaths, or major bleeding complication. During a mean follow-up of 3.5 years, patients were more likely to reach the primary outcome with aspirin alone than with aspirin plus dipyridamole (16% vs 13%). 47, 48 Many clinicians assumed, by transitive logic, that because aspirin and clopiodgrel monotherapy were approximately similar in stroke prevention as demonstrated in the Clopidogrel versus aspirin in patients at risk of ischemic events (CAPRIE) 49 trials that the combination of aspirin and dipyridamole would be similar to clopidogrel monotherapy. However, this assumption proved to be false. In the Prevention Regimen for Effectively Avoiding Second Strokes (PROFESS) trial, 20 332 patients were randomized to 25 mg aspirin with 200 mg dipyridamole or 75 mg daily clopidogrel. There was no significant difference in rate of stroke, MI, or death between groups, but there was an increased risk of hemorrhage among patients taking dual antiplatelet therapy versus clopidogrel alone. 50 Usman et al combined data across studies to assess risk of hemorrhage in secondary stroke prevention trials using antiplatelets. Annualized rates of any hemorrhage were 4.8% with aspirin alone, 3.6% with aspirin plus dipyridamole, 2.9% with clopidogrel alone, 10.1% with aspirin plus clopidogrel, and 16.8% with anticoagulation. Annualized major hemorrhage rates were 1% with aspirin alone, 0.93% with aspirin plus dipyridamole, 0.85% with clopidogrel alone, 1.7% with aspirin plus clopidogrel, and 2.5% with anticoagulation. While clopidogrel alone has the lowest risk of bleeding, combined with aspirin it had the second greatest after anticoagulation. Aspirin combined with any second antiplatelet increased the risk of bleeding with a limited benefit when taken together with other agents. 51 Dual Antiplatelet Therapy in Acute TIA and Stroke Trials
The first study to compare dual antiplatelet therapy with monotherapy in the TIA and acute minor stroke and TIA setting was the Fast assessment of stroke and transient ischemic attack to prevent early recurrence (FASTER) trial. 52 A total of 392 patients were randomly assigned to aspirin plus clopidogrel or aspirin plus placebo. The primary outcome measure was all stroke (ischemic and hemorrhagic) at 90 days. The trial was stopped early due to slow enrollment. The rate of stroke was 7.1% in the dual antiplatelet therapy group and 10.8% in the monotherapy group, with a P value of . 19 . Two patients in the dual antiplatelet group had an intracranial hemorrhage compared to none in the monotherapy group.
The Clopidogrel and Aspirin for Reduction of Emboli in Symptomatic Carotid Stenosis (CARESS) trial randomized 107 patients with (1) 50% of greater carotid stenosis, (2) a TIA within the previous 3 months, and (3) 1 or more microembolic signals on transcranial Doppler during a 1-hour recording to aspirin plus placebo or aspirin plus clopidogrel for 7 days. 53 The primary outcome measure was the proportion of patients who continued to have microembolic signals at day 7. In all, 43.8% of the dual antiplatelet therapy patients compared with 72.7% of monotherapy patients had microemboli at day 7 (P ¼ .0046). Microembolic signals were reduced by 61.6% on day 2 and by 61.4% on day 7. Four recurrent strokes and 7 TIAs occurred in the monotherapy group compared with 4 TIAs in the dual antiplatelet group. There were no episodes of major bleeding.
The Stenting and Aggressive Medical Management for Preventing Recurrent Stroke in Intracranial Stenosis trial (SAMMPRIS) trial, which compared best medical therapy alone versus best medical therapy with stenting for large vessel atherosclerosis, included treatment with aspirin and
PaƟent > 18 years with suspected TIA in triage area
Obtain fingersƟck blood glucose, electrocardiogram, complete blood count, chemistries, coagulaƟon screen, chest x-ray, dysphagia screen Are any of the following present: persistent neurological deficits, failed dysphagia screen, > 2 TIA events in the last 7 days, atrial fibrillaƟon, end stage renal disease, pregnancy?
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Obtain the following: clopidogrel for 90 days. In addition, statin use was titrated to a low-density lipoprotein <70 mg/dL. There was no monotherapy arm in the study. Best medical therapy alone was superior to the combination of best medical therapy and stenting for the primary end points including stroke and death. 54 The CHANCE trial randomized 5170 patients within 24 hours of TIA or minor stroke to aspirin 75 mg daily and clopidogrel 75 mg daily or aspirin 75 mg daily and placebo. In the group assigned dual antiplatelet therapy, the combination was used for 21 days after which clopidogrel monotherapy was used until day 90. Patients assigned to both aspirin and clopidogrel were significantly less likely to have a stroke compared to those taking aspirin alone (8.2% vs. 11.7%) in the first 90 days of treatment without any significant difference in risk of hemorrhage. 39 In addition, the separation of event curves was within the first few days and then remained parallel for the next 90 days ( Figure 2 ) suggesting that dual antiplatelet therapy may not need to be continued beyond the first week. In contrast to treatment patterns in North America, only 35% of patients were taking an antihypertensive medication and only 42% were taking a lipid-lowering drug at 90 days. It is unclear whether higher rates of treatments with the agents might have mitigated the results observed in the CHANCE trial. In addition, the study was conducted in China, a population that is known to have a higher rate of intracranial atherosclerosis. Large vessel atherosclerosis may be a target population for whom dual antiplatelet therapy is specifically helpful. For these reasons, the Platelet-Oriented Inhibition in New TIA and Minor Ischemic Stroke (POINT) trial, which is similar in design to CHANCE, continues in the United States. 55 Notable differences in trial design between the 2 studies include (1) a shorter time window in POINT (12hour window vs 24-hour window in CHANCE), (2) a higher loading dose of clopidogrel in POINT (600 mg versus 300 mg), and (3) continuation of dual antiplatelet therapy until day 90 in POINT (compared with 21 days in CHANCE). Unfortunately, neither trial is collecting data systematically on intracranial atherosclerosis.
Due to concerns about the limited use of antihypertensives and statins in the CHANCE trial potentially limiting the generalizability of the results, we continue to use monotherapy outside a clinical trial. At our center, eligible patients are enrolled in the POINT trial, including those with intracranial atherosclerosis. If the POINT trial confirms the results of the CHANCE trial, our practice will change as will, likely, national guidelines.
Future Directions
If the CHANCE results are reproduced in the POINT trial, short-term (ie, <3 months) dual antiplatelet treatment with aspirin and clopidogrel will become routine in the treatment of patients with TIA and minor stroke. Other opportunities for study in the setting of acute stroke and TIA include cilostazol, ticagrelor, and the novel oral anticoagulants.
Cilostazol showed superiority in secondary stroke prevention studies when compared with placebo (Cilostazol for prevention of secondary stroke trial (CSPS)) 56 and aspirin (Cilostazol for prevention of secondary stroke 2 (CSPS-2)). 57 In CSPS-2, the annual rate of stroke was 2.76% with cilostazol and 3.71% with aspirin. In addition, major hemorrhage occurred less frequently with cilostazol (0.77% vs 1.78% over a mean of 29 months). Because these studies were conducted in Japan, the medication, which is available for use in the United States for treatment of peripheral arterial disease, was not approved by the Food and Drug Administration for the treatment of stroke.
Ticagrelor, an inhibitor of adenosine diphosphate receptors, has been tested and shown to be of benefit in acute coronary syndrome. 58 In the Platelet Inhibition and Patient Outcomes trial (PLATO) study, ticagrelor reduced the risk of myocardial infarction by 1.1% and death by 1.4% at 12 months, compared with clopidogrel. Overall major bleeding rates were similar (approximately 11%), but ticagrelor was associated with a higher rate of fatal intracranial hemorrhage in this population (0.1% vs 0.01%). It is currently being tested in an acute TIA and minor stroke study called SOCRATES. 59 Patients are randomly assigned within 24 hours of ictus to aspirin 100 mg daily (after a loading dose of 300 mg) or ticagrelor 180 mg daily. The primary outcome measure is stroke, myocardial infarction, or death at 90 days.
Apixaban, 60,61 dabigatran, 62 edoxaban, 63 and rivaroxaban 64 have all been compared with warfarin for stroke prevention in patients with atrial fibrillation. In the Apixaban versus Acetylsalicylic Acid to Prevent Strokes in Atrial Fibrillation Patients Who Have Failed or Are Unsuitable for Vitamin K Antagonist Treatment (AVERROES) trial, warfarin was compared with aspirin in patients with atrial fibrillation deemed ''unsuitable'' for anticoagulation with warfarin. A total of 5599 patients were randomly assigned to apixaban 5 mg twice daily or aspirin 81 to 324 mg daily. Of all patients, 40% had previously failed treatment with warfarin. The primary outcome was stroke or system embolism, which occurred at a rate of 1.6% per year with apixaban and 3.7% per year with aspirin. Major bleeding occurred at a rate of 1.4% per year in the apixaban group and 1.2% per year in the aspirin group, which was not statistically significantly different. Rates of intracranial hemorrhage were the same (0.4% per year). In a subgroup analysis of the 764 patients who entered the study with TIA or stroke, the annualized rate of stroke or systemic embolism was 2.4% per year with apixaban and 9.2% per year with aspirin. 65 The major bleeding rate was 4.1% per year with apixaban and 2.9% per year with aspirin. Intracranial bleeding occurred at a rate of 1.2% per year with apixaban and 1.6% per year with aspirin. Of note, none of the patients were randomized within the first few days after TIA or minor stroke.
There are now trials being planned comparing apixaban, dabigatran, and rivaroxaban for secondary stroke prevention in patients with cryptogenic atrial fibrillation. In the future, some of these agents may be considered for acute treatment provided there is an acceptable balance of benefit in terms of ischemic event reduction and risk in terms of major bleeding.
Conclusion
Significant advances have been made over the last 2 decades with respect to the evaluation and treatment of patients who experience TIA. Initial management has changed from casual observation to urgent evaluation and treatment. This has been associated with a decrease in the occurrence of stroke at centers that have adopted this approach. Not all patients necessarily require admission so long as decisive treatment is initiated promptly. There are many alternative approaches including urgent TIA clinics and observation units within the emergency department. These latter approaches may reduce admissions by as much as 80% without exposing patients to harm
The optimal antiplatelet therapy in the days after TIA and minor stroke is still undergoing evaluation. Aspirin is of proven benefit, and, for some, dual antiplatelet therapy may provide additional risk reduction. With newer antithrombotic drugs being approved, it is likely that additional studies of patients with TIA will occur in the near future.
